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(57) Hfft] 

»ti*¥*#*J»i«fc {110} EASr**. 4fc, 



(2) 



#M¥l 1-345767 



*#S£4<0*£ft a* fc * S fcflfC fcot, 
±fc£Efrffitetfilfc {110} ffi-Cfe 9 , 
IK* C (ft*) &tfN <Djft*# 5X 

10 ^atoms/cm 3 HT, O «») ^ftS^ lX10l8 atO m 
s/cm3 ^TVh^. 

&@tFjv^~y^± {iio} Kfilc < fc5#£<&«S'Jtt 

ffi!E0tff**V b^&*&<^ft£ (a) <tSttl^fi£ 
(b) icDtf (a/b) ^1/1 (RJg) -1/1.5 ~Cfc£ 

»®Vrs<9-y\c\± {iio} Efik:j;£#&tf>SffJt£ 

U 

#LT5l^fc»tt^ frfs«^»w*t^ yr^f^i 

tfrlE*^»^±±fc6I£^ffi^«£PS {110} ffi~Cfc 
a***#*K t t I k:#ft+-5C (ft*) JltfN (2*) 

5Xl0 17 atoms/cm 3 O (*») <8»*# 

lX10l8 ato ms/cm3 ^T^fc 9 , 

itWsl^fy^-^lCH {110} El*3lC£6#^*flfJtt 
(b) i^DJt (a/b) ^1/1 (RB) -1/1.5 



fclslflf-'^— vkitt {110} Ei&iici5#S^fi'Jtt 

u 

*tLt5[^fc»»i, *tria«^i»fig*t^yr<oEfi.L^i: 

t^yifa-^ «f*tt«M^«l! rtr^-O^^tf 
«KF«K, PHS£3tf) ^biltftifc— of* 

[0 0 0 1 ] 

[ m m ^* mi- a & # » ] * w»»~cm ^-r 

*ft»*ffi §r * 6 S«±fcf^ ^ tifc *atft«JKio <t 1/ 

[0 0 0 2] Sfc, »JIIh7^S/^^OiQ#^ajc#:^flt 

&*»*bfc«^#*^i«^tc§B"rs. 

[0 0 0 3] *ib\ *B^*^ri±±E»^by^^^ 

±E#!^fS*^KISicE*^^fc^^fit-±, 

fk Lfc^»ftls]B^«SC*#««ib' <t t/^ti b s:^a a o i 
LtJ»«8Lfc*^«»Srt^-t"S. 
[0 0 0 4] 

Jxfc**{fi»IBI (ff^S+-^WnmS*) 
h7Vi?^ (TFT) Sr*^a«tffd5aa*iit^ 

[0005] «*.f±\ b y ^ 

x^(cE?i]^nfcil^i*^fi^ JCflsiJW+S**^ f y 
^^IIB, Bilf^hy^^lslBSrfflWi-SKfilslK, * 
b^a^bOT-^W^Srtoa-fiai/y^ElB (» 



[0006] ^wc^Ttt, WtfeMt lt#e&K3£» 
mum onvi/v^yBis) imm\,itrFT^^mt 

[0 00 7] M*.f±\ #7 *S*±tcftfi'tt3MK§:$ 
*"T$*ifeiLrj±. #a«SAK:J:*#M¥7- 130652^ 

ft:Sr8ij*i-Stttt5c*Sr^Jffl"r4r 500 -60 

[0 0 0 8] 4#M¥8-78329 £E*6£ftfc&WFtt 

[0 0 0 9] U)>U rO^TiTFT^^V^T^»[£]B 

[0 0 10] 

j|*!9igl/t£fc. ir^r^r^^t* (WJHBS57-1 

60121 ^«*» ^yfV-fytlft (#F?fl¥8-1390 

[001 1] ±sa^«icE«snfc***fliic#a^«E 

^SrHKftlcft<U Hyr («T-£fcttIE?L) 
[0012] L^L*^fc. ±E&«KE*£*vfc¥3t 

[0 0 13] sfflBgWtt, *^«*if#£*Jt*^<o*C 

*>*9. «3fc<©TFT*trtf¥*^-5r«-C*>ofc«*»aa 

[0 0 14] 



(3) 4$M¥ll-345767 

ftEi±&B& {lio} JK4>ic#?£-t*£c (j& 

HI) S.tfN 5X10 17 atoms/cm 3 WT. 

O <Z>j*£# lX10 i8 atoms/cm 3 WTTfc 9 s #T 

E&&^8M*£ fc ^ ffisp^^ ttZo ^cgHteft £ o 

[0015] tfc, ±K*iS;k:*>v-t\ tfrE¥*ft#H; 
om^&H^^-Wctt {lio} ISfrtcj: 

<o«* (a) tfttt^g^ (b) iojt (a/b) #i 
/l (R^) -1/1.5 Tfc£r 

[0 0 16] £fc, ±Et#/£^joV>T, lWE¥3lft»JR 

^mT^Hiff^-^ai {110} SEr£Hc 

se |t ^ y 7 co * . L\ * i ffr E @ 5r * * y b ^ * • L\ £ i Sr 
[0 0 17] ja±tc^-f«^r-*S*IHI8B^lco^T, 

[0 0 18] 

[0019] *i\ «»«ffiSr^ss«t Lti/y =i 
yl«5 o i %mmi-&o i/ ] J =^>-£«5 o i i±7K»* 

i±hc i ) itti-zxm&X'<Dmmfctm%:m\ 

[0 0 2 0] r^ttJCLT^^ilfciRKftBlS 0 2\* 

tt2nmEJlT) s BfcV^tl OOlSODflfiSrW^il/ffx 10 
Offi^TcODadi^^^lOnmyTt 1 , ^.o N -eortcO 9 0 

[0021] zohxms (a) ic^-f-^^^r^a 
^m^m<o^mwnm^p^i'^\chft^xm^^: 

[0022] »:(c N ^fi*3i*JBl5 o 3SrJBj*-t-S. * 

^itbfcjRJS) ^10-75nm (ff* L < ttl5~45nm) 



/SJRfflJ* : 465 t 
J&JRIE* : 0. 5torr 

: He (^y 300sccm 
S i 2 Hg (i/^^V) 250sccm 
[0 0 2 3] 4ib\ ^JK^SgLtK*©^***^* 

5C (ft*) &tfN (ft*) ©**HVi**lt) 5X1018 
atoms/cm 3 (ft3ffi*)lCtf:5X 10^ atoms /cm 3 

St L<tt 2Xl0l7 a toms/cm 3 iXT) , O «*) ttl. 
5Xl0l9atoms/cm 3 (ft»ftlCtt 1 X 10 18 atoms/cm 3 

UT, fflKfi 5X10l 7 atoms/cm 3 WT) 

[0 0 2 4] r r t**Jfi«©*tttf¥» Lfc*fif i 

SfJK^o^FttftjiaSrS IMS (KiXft-f *v#tff) 
fco fcfc'U *Wtom*\cte^xm*<njzm&&\*. s 

[0 0 2 5] ±f5«/&£#£fc£\ *HfiWCffl^-5j* 

— ^V^tt, 200-400 ^S&fcjDS&LfcJFrtlC 100- 
300sccm OC l F 3 (7 yfbttlS) #*&#EU 

[0 0 2 6] ^P^feOSPEtctixHfJFrttl* 

300 tit U ClF 3 (7yfb*t*) ^XOSt£SSr300s 
ccm £Lfc»3\ 3fi 2 /x mff^W** (±£3»§r±/£ 

[0 0 2 7] *fc % *fi«3i*Bl5 0 3^7K**«t 

#&nmmms o 3<©*j»tt«ESRcvDifeTfc5ri: 

[0 0 28] SctC, #f?AKSXR5 0 3 ©feftfcXSS: 

0652*^«IE*6tf>ftWSrffl^4. ra^«^*16Wi fc* 

[0 0 2 9] #M^8-78329 *4i«ia«OS«tt. *1* 



(4) #M¥ll-345767 

Zte&xmt hX~*ytr/u (Ni) Sr^Lt»«Srx 
fy=2-b«fetcJ:9lfcftU N i ttM 5 o 5 SrBj*i" 

(El 5 (B) ) 

[0 0 3 0] *jb\ «tt7C*iL*tH^s/^jy^lC 
fc % n (Co) (Fe) , s<yz/$J* (P 

d) , fi4(Pt)s» (Cu) , & (Au) , 
= 9 A (Ge) , & (Pb) , J^W* (In) 

[oo3i] tfc, ±iatttt7E*o«iaxSiixtVa 
[0 0 3 2] wc, ttttin*^iSiaxs^»Tbfc6. 

450 tl^MSSOTKJffiL^, *gttS£llfU tKSI 

#isa*fcttK»#iaa ,: f 3 tc*5^'r 500-700 t (ftx 

WK-tt 550-650 t:) <£i&^C 4~24B$Pfl^iDSR*&3!Sr 
[0 0 3 3] ^ B b bSSII5 0 3C03Sa a B ^i±= 

fc*S4ffi*5 0 7#5g|*£ft5. ^^^^^Jl 

ffi«s 0 7 Sr«iriiSffi«t»pAy*cv^. *j5iS:ftffi«»±it 

^Ml^O^l/^^fc^o (E5 (c) ) 

[0034] w&i^tzitoim^mtmrhith. ~* 

%m%.5 0 7 (Sffli) 5 0 8 

S5 0 9 sr^-f So ^ Mfe^Ks 0 9 <omm±&<o 

iR»bXStC < t*Jti0^ 1 b#*Lr20-2SOniii <^IBIST* 

^>CVDS, ^^y^** Srffl^nfffiV>. 
[0 0 3 5] ftiC, El 5 (D) tC^-f^fCte^ic* (- 

[0 0 3 6] ^a^v5E»CJ:5yy^y 

**+45-lc#-6fc*lcH. _t!Ein?R^Sr700 ^Sr^x. 
*&atMCSr« : 4L<J±800 -looot: (tt*#)k:ti:950 

t) t ^pSfp1t± 0- 1- 6hr, ft*WtC»± 0.5- 1 

[0037] K&wtm&mk Lx\±mm&m%*\c*i 



LTJfifkTK* (HC1) Sro.5 -loft«% (#£JfiWr 

i±3{«*%) ©jfts-c^^r^-tirfcsia^^iciov^r, 95 

[0 0 3 8] ifc, ^^^llf^tHfc^LTttH 
C 1 tf^EWM-fcHF, NF 3 , HBr, Cl 2 s CI 
F 3 x BC I3 . F 2 x B r 2 3S<Z>^* VVjxM^t* 

{ k&vsb> 6iBtf Hit— a* tta»a® t <a * js 1^ a r 

[0 0 3 9] r<©XStC*st^tt?gttJi5 0 8^©-y 

5X10 17 atoms/cm 3 (ft*ftkltt 2 X lO^atoms/cm 

Jljfttt\ -yjr/l*'**** lX10 18 atoms/cm 3 «T (»4 
b<t± 5X10l7 atO ms/cn^ «T) ^ifctbtf T F T#ttlC 

[0040] 4fc. ±n#*y*])yytm\*~y?sW 

±n?y* Vyy&m&ftftz-ti, ^-hb^Sjc 
5Xl0l7 a toms/cm3 HT «f*L<H 2X10 

[0 0 4 1] ±|H^y^ y v^g&fr? r§ 

tt§5 0 8 ^Kltt^ y ^^[CftiS Lfc^tf^V 
1X10 15 - lX1020 atO ms/cm 3 <2jfj£*C86#i- 

[0042] 4fc % iiaiosftto^c i 9 SttJi 5 0 8 t 

-(Dmc^xmm{mzte&i~6k, ##\cnmmLt> 

[0043] s&ic, iia^Q-y^SIl^^^tt^io^ 

[0044] *i>\ rco^^y^Tc^tc^^y^^yy 
[oo4 5] wc x ig^ujitr^r^^-^ASrijES^fc 

^-S^i (H5 (E) ) 



(5) %fW¥-\ 1-345767 

[0 0 4 6] r r^;*?p;i#[b^c.};6#P^7-l353l8^ 
^m^i£^&W£#)^-f £» HMSRfclct 

[0 0 4 7] r^^-f?^JBI^<^-->'^tcffi 
fflltv^f^^ (El^iH*) Sr&Lfct^ 3%^ 

[0 0 4 8] gfetC^ ^UV^V^Xh^X^^iL 
120 nnfC&l/\, 

[0 0 4 9] ±ft^2@lC*£»*IS{fcffig^ 
ib~Cf»S£-f>5 0 (H6 (A) ) 

[0050] &tc^f 1 3. 4Ri&oMmmk 

m$ 1 1 kLXtf-t M6»JR5 0 9SrK7-<^ 

SSfkHS 1 1 §rl$*f £ e r 5 LXM&ZftZVJ h 

mmms 1 4^«nastt#?Ltt^»is^t:Bi5 1 i<z>j»5 

^fc'ttBdbUfctfeffii^^o (06 (B) ) 
[0 0 5 l] #cic s — *«ttSr^4-"f-S^*fi#i7nS^* 
inxg&ffSo *Mftx*£LtttNS*ki£P (y 

[0 0 5 2] r^XgT-Ji:. 4i* 1 SBO^MftiSiDSr 
5. 

[0 0 5 3] «±tOXST^*nfc^f#fi«fffl*J±. n 
+ «^5y-^ij5 15, KW >-^5 1 6 

9 , n " ffi*^— W^ffi: jt«^F*B*rtB* ( L D D^*S t 
tPftfJi-S) 5 1 7 4fc, ^ h«1fiIT©* 

*f--y*/i^*«*5 l 8 (El 6 (C) ) 

[0 0 5 4] «±©fl6tcLt?S'l4Ji^^Lfcfe. 7t 
-^xr^-^k v— if— — A\ ^>-7*T-— 

[00 5 5] mW&Wms 1 9 ^500 nm^ff^tC 

%mm. mt^itmmm, nm&maBt. m^±zii±> 



V 



[0 0 5 6] ^LVW f^-^ffM^J, V 

*) o^y^yy^VK (^*t&£^) 

J£Z±Z>Xgl£J:ot\ E6 (D) lC^f$*«jS<0TF 

l±Wfc*«?S?BSrK3e-f-5t^*r»±*v^ tot, #JB 

[0058] (fffts+ic^-^ n^^M^i-Bai-^^i 

i~£5c*T&£C (ft*) , N &I>*0 

[0 0 5 9] #HlfiW<z>~*£\ *aK3S*K^*JBIk:fe 
fcotc (ft*) , N (S*) &tfO (»*) <£>&A£ 

7£-f£ C (ft*) J(/N (£*) <£**ti:'>* <it 5 
XlGl8 a toms/cm 3 ^ (ftSMtCH 5 X 10^atoms/cm3 

£?*L<tt 2X10 17 atoms/cm 3 J^T) , O (St 
*) ^&Stt'>&<<tt 1.5X10l9atoms/cm3 (ft 
S#]tCi± lX10l8 a toms/cm 3 UT. fftb<ii 5X10 17 
atoms/cm 3 i^T) tft-So 
[0 0 6 0] ftjb\ «^JCS*ftl^^6*S**#IKT 
\±mm<V$t&fc$) 5X 10 22 atoms/cm 3 *C*>£©T\ #Jx. 
tf 5X10l8 a toms/cm 3 <0>FjK4*!licJlrt3fiO. 01 atomic* O 

[ooeilit a*b<tt*j|»«ft**«:fll c l 1 k:# 

s-r^c (ft*) , n (2» 5.^0 mm) <ofe&* 

[0 0 6 2] #?SW#e>#S I MS*C##rbfc*&*. 
[0 0 6 3] (Mttii^^Sfll^tCSg-t-^^]^] ±|Eff 

[oo6 4] ;:t, *tt*fc»±«¥*K*fefiia±©tt 

a%&#Sr 80077WC&*LfcHR-TEM¥££Ell 7 



(6) 1-345767 

t^iggf^o tot, ^<x.ff*^ft«*A^o^ 

[0 0 6 5] tr^T*^i*^HR-TEM 

situ aa«^»tt«a«^o^»srfi]fflL-cHc^ 

[0 0 6 6] HR-TEMtiigaa^EW^ft 
[0 0 6 7 ] (Si 7 (A) t±*«S3SB^T-#6nSfefitt 

tto\c£'p<ni*ht>i$thx^&is<D<n&te { 1 1 o } IB 

[0068] *fc\ s^s^a^^attsrsi^t^ 

»i?£-C#8EJ» {110} EfiT-fc£r i:^X^@ 

Lfc^tCtt (011)B^(20 0) E^iftfc'Stt-f 
*ft&^ffifcffitt*<hAT {110} ffiiS-fr 

[0 0 6 9] [El 7 (A) fd^Lf^C, 

mft\c\± ( 1 1 1 } {100} mcttfci-&#r+m 

iiatot^^o *ib\ {ill} ffi*c*tJS-t-£8HF 

ffitc { 1 1 1 } ffi^J^S«*4*^ttSr}f ft 
if <©«7fcffik:*tfi;"r -6 ami, ffi^cft^S t ft 

[0 0 7 0] *jb\ Hi 7 (A) tCfc^Tft^-flfOa*. 

[0071] :rf{in) ffiic*t^$ft^HEicft 
017 (a) \c#^X&nt:&A'V±W<nik& 

1 1 1 1 } mcttfc-t&ft+mt, Tttoftfitt© 

{111} ffilC*t^i-5ft^-Jl«i*?J70 o (JE5ttCii70. 5 

[0072] rco«*»gft»3fi (X$S^^ B a B ft|f^« 

#&\ci$^xi&&ft*&miittt))£mft *) s ^fa^RB^ic 



V 



[0073] &jb\ ##fcict¥3fcoj5ta*y s/y 

ROHR-TEM?JES:ai7 (B) iCTKf, B 1 7 
(B) Si5+S^»fe*ffilCftffJtt^*<. {1 

10} ffia5±#£**Efi*?tt*a>ofc 8 fcfc*u 

tliS l 7 (A) £J£«rt-£fcfclc {ill} ffitc*tJS 

[0074] ui 7 (b) £f$^c$gLTa6<^ h 

[0075] fcfc'U AfcAMCJWKJgB^ojSfittfiilfBltc 
Mi7 (B) lc^Lfc«***fe^tt#a"f*. rft 

[0 0 7 6] *£fUKA^W^fcl» 9 ftt, 9 0 % 

3i3Ktt^£bK Hi 7 (B) [C^Lfc&&*$££^tt 

1220} S|S]#=SJ±=1 (-» 



WJfWl 1-345767 

[0 0 7 7] fclc. *ffi3gB^^*3t*»«5Sr«^j»(sltff 
lc£oTW'<fc*t*£[ai (A) tCTrr-fo *fc. y7r 
uy^iUffi^M*'!) vy =2yJRfi0*^f«[sl^< 
^-y£Hi (B) ICtkT, fcfc\ Hi (a) , (B) 

lCjoV^r«^tt©fiS*t3: y T <©Stt-th-?4X4. 25* nu 

[0 0 7 8] El (A) (110) A#HC*tJS 

{110} EffejLTV^r £;W*KT#£. 

[0 0 7 9] *Jb\ #rtUSAtt#flfl¥7 - 3 2 1 3 3 9 

[0 0 8 0] 
[»1 ] 



7 



K«CQ 11111 <D {220} IC#T**#SS« 
{111} ffifSjft&tt^ 

»*CD 1111} <D {220} 



{311} SlS]Sfflt= 



SU4cd (3111 <r> {220} c»r**»a* 

»*<3D {3111 <D {220} (C&-f*ffl&&Jg 



{220} Efaikm= 



{220} Eflfc^ifc 



{220} EfP]#*ifc+ 1111) Ert#41fc+ {3111 Efi#£J± 



[0 0 8 1] ^llI^B^^^^JR^EifilttSrXttlslJf 
■C«-<fc3|**, x&Stff^-^cte (220) ffilcte 

a-f^t-^^^fco (2 2 0) it {1 10} 

{110} E^ifc-SEfiflrCfc*). Ef6lJt*tt0.7 £J[ 

[0 0 8 2] — *\ Ell (B) [C^^^B^yv 

*vf\ fclf^vyAtcEfliLtV*, {l l 

0} m^^m^iiL^^^mmc^-t^zt^ 



[0 0 8 3] *jb\ #[sttff**':y Mif^R±<£>/£^9 
[0 0 8 4] Hi (A) k^Lfc^fclslff^-V'^ 

-2fl§r<t£*#HcH2 (A) ic^-f a H2 (A) tcibV 
t, 201 (110) A*Hc*t 

ffi-f *[H]?f**V ftfc^ &&<2@$ff**V Y 2 0 1 

[0085] ::t, 20 3&tt*: 



(8) 



#M¥l 1-345767 



L&fc<D&E]2 (B) \C7F~f 0 0 2 (B) ic^-TSic, 
Ell (A) tc^«^tt@«f-'^--vSrl¥»(-«*+S 

0 1*1.5' (Dfctf*) ^otv^rt 

[0086] bp*), tm«lt^yr^^2 0 2^ 

blsl^f^/Ky h 2 0 1 JC*tLT5IV^fc«»2 0 4 « 

20 5 tffc-f-H (Bfeft© i/2icffi 

[0 0 8 7] r^fl[|6lJ±E!l (A) ic^ufc^f&lsijr 
^*-y©£#TAS:tt&fts ^tLtli±2.5° a 

rt (ASWlctt±i.5 ° art, £f£L<tt±0.5 ° a 
rt) tciRSoTv^o ffri£<£ r£Etff*#V HiEifl 

[0 0 8 8] 4fc. ^ft»ffl[^TtflSrPB t 9^<^a^ 
@tJf**Vh20 l^S^ft^ (a) £ 
(b) tOit (a/b) (R^£«# 
+6) -1/1.5 a56 0 rfttt, 0#f**>M^R^ 

[0 0 8 9] |e]Uf**"s> b^Rff^C&£fcWa±&&^ 

^£^Rtf$lcft£r i&#;ifttf, [stff*7Ky h^R 
[0 0 9 0] life. 0 3 (A) ttSlfrft^ ( 1 1 0 1 t 

fc£*fr<0J£fiWi£> 3ftfl^rtfc£*ft£*ft©H#£* 
1/tV-S. r^^tC. Jlfifln^ {110} Eft-Cfcfttf 
fefttttt (110) *re*>«9, ^OJSfiErtfctf: <1 1 

1> «I, (100) tt*i*^*iL<5. 

[0 0 9 1 ] 4fc. «*TtC*:38W#e>^HR-TEM* 

(ill) ***^tC(^^oX**^r:i:^fl|[^ft&^ 

TV£ (#M^7-321339^«#«) . ftot, *Jffi^ 

?«©****JK©-fflS:4t*:'t-6iia3 (B) ©St* 

[0 0 9 2] 113 (B) tC&I^T. 3 0 1 -3 0 3\±Z 

W (no) ttiTfc^. fit, *S4**rt^*Sttlcn 

««r <1 1 1> 1&1yfa\Cfafr^X&fri-Z<D-C, 

t <iii> tt*fl£ttt5tf-Srf 

[0 0 9 3] r^O^F, ft*<Dftitt 3 0 1 CDBrttC^S 

W (in) tt3 o 4^SiHttii-^ 

"fSte^*KJ6fi3 0 2, 3 0 3^ffi^tC^f ft 4 (1 

1 1) 13 0 5, 3 0 6 J± s Si**ft 3 0 4 \C— Srt£ 



£\ 3£L< tt^ft^ftfi^oO^ftrS^lft 3 0 4 \C# 

[0 0 9 4] &Jb\ ffri*<a@tff**> b^j£^5^±2. 
5° yrt (Mftlcn±i.s 0 art, »ll<lt±0.5 
° art) iciRSoTv^ i^5>*tt, *Wi-ftffls]<Eft 

^*fe*tffl^5° art (&£Sttia±3° art, #£L<tt 

i° art) iciR4or^5i:^5*tBarfcSo 

[0095] r^&S#£!pj9-sb-f <03 (c) (ci££a6 

s i , ^j®^0^^****KT-i±}* 305 fcmmu 3 0 

4i«"fft (a) ib'J:tJ*l3 0 6^*ittt3 0 4 

(e) ^ungatfe*. -eur, r©is]teft^>*< 

it 5° arttciRf otV^OTfcS, 

[0 0 9 6] -eLT. El 3 (B) 0«tC»«?*|eHBft* 
2, 3 0 3O0ff**"y HI. ^astt3 0 1 <D®9fX# 

y b^bsteft «, 3 45 , fc*^ra^R±^i*fttgift-5. 
[0097] IP*,, «^»<©s5*t^yrrticas[©*sa 

ft^#Si-ftri\ ^-^R±iC^^^a S BfttC^-r4(H] 
#fx*> [s]#f***y Hi 

£^tf±, f*Rtc£v^ttSr^"f1*lc*So : l 

(a) (Dn^mx^t-y^^^yYoftt^fr 

[0 0 9 8] *fc\ (111) ^O&lC* 

ielxv-s^, -eo^tcn [i i i] ^ [i - 1 i] * 
^?ift. zotkikkisxmi (a) ©fls^m^ttia]^^ 

[0099] $x±<vmz, *mmw<o*&ftmm$:tt 
»[H]?frw-<fc*6*iLriai (a) <&#*isi3f^*- 
y^#^ftfc^tt, *^*o.«*f^yrrttcia»o*(* 

g^^ftU -tft**ft^fi|dMC**SlHHgftS:^ri-5 

0<to«^*tiB:fi5 o art (AS^ic^3 o a 

rt. #*L<f±i° art) i*x.ibft4 B 
[0 10 0] rfttt, *JBB8 W ^ ^3«*aWKSr «J*^ -5 

Wnllc^VMTt, 4*©S3s*a^"fft^ y >4< it 5° 

[oioi] -jRW^flbft-c^sjESftft^ 

[0 10 2] 
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[0 10 4] #T]*©*&**4bl3 0IsHEtt 



[0 10 5] *fc. /JMBftttJttCI±El4 (B) iCTKf-g 



4 (A) ttt&>fcoT^£o L^U tt*ffilC£ 

5B8«»cfc-5^HEl4 (A) i^Tfe^o *m%WV 

SWtcj±±i.s 0 »s l<ho.s 0 art) vht> 

[0 10 6] 4fc, B4 (A) , (B) tC^L^/JvfSft 



[0107] r<o*^tx ro^^tt^fc^se^Sr 
±1.5 ° yrt. »*b<tio. 5 ° wrt) iafc£otp 

[0 10 8] «±<£>&^ *Jffil60^^^#*^c^- 

[0109] *fc % r^nt«t*^j ttt, f'Jx.f±*5 M 
[oi io] £fc, #ft*iBftffi^tt^Sffi^i^^ 

[0 111] #tc, ^JH^P^^^Sft^iZ 3 

( { l l l } ^*«cff) #£#<0 9 o%^± (AS 

- [0 112] & fc\ Z«H*tfi:tt*<©S^*©S*S:* 
tSff i ^7 ;* - * f *, *9 % I ^VM5 

pp.54 -60, #afflJtfi« 

5fc£tt, 1996J 1CI¥ Ur\ 

[0 113] Zo^^attcoP^tCFM^^fc^tt^lC 
io^T. {110} 

{ill} a^c#j5i-£*^a*>fc+fl& 6 b~f&b, 

[0 1 14] ffiot Ell (A) 0>TEM¥WC*£ft 

fl*T»«L-tio9, ro»S4tt#t± {111} Sfitt 

[01 15] 4 jb\ 0 = 38. 9 ° <Dmc\tZ 9 CO^ffi 

fc. 

[0 1 16] H-E*f£03fcAtt 

ffi*tt^«ps {110} -cato-tv-s^e?;:^ ^aeia 



10) #$!¥ll-345767 

[0117] 4t yyy^Mfi&Rkft^MftjjiZ 
[oii8]Sii:# Lfcffifttt^ 7 ^ y ft*fc 

[0119] y_b<^c N *a%*A<D*mfcmm\t, n 

[0 12 0] r^«4****JK^»& 

T*£oafla**>£ tih&ik&f&S: 

[0121] *)H380^o^3r#*JKt±, #^S6Wc*L 

fc $ * ^ s t » j* * n fc ^ * k:^ t!tt<£> a ^ Tt«± \c 
[0122] *fc\ *%w<o¥mftmm%j&ffrrz>\ch 

fcoxita B B ^^^±^iaftwr^-^xg 

05 (D) \C7jk-tXm) ^B%ttrt^^ 

^S;^^^cHLrl;s^*«:f'!Sr*fcLrv^-5. ^isfco^ 

[0 12 3] El 14 (A) t±g]5 (C) iC^Ufc^ftft 

XSi r*S:i^T bfc^^-CO*tBB yyn 2 5 7?^ 

[0124] r^**>:Btt±iLT^y2yfejtft^ 
fifi!:*^*^^*)^. 0i4 (a) it {i i 

i/^1f^icEx.6^»B^7 0° L 

[oi 25] — Si4 (b) kiTKfgk:. RlffiF*-r 



[0 12 6] BP^ El 4 (B) iC^-ffefii/y nxR 

[0127] r OflSlC, 13 1 4 (A) t (B) <£>¥ltiC 
#38W<0*£iSir>y nyJB^H 1 4 (A) kl^Lfcft&v' 
[0 12 8] #tfURAti\ 0 5 (D) ^XStC^oTig 

Hi 4 (a) t^ttffi-ctttefittrt^^RS (±tLX 

Si-Ni ^HWi, ^(Dfzib, ^y^y^ofcg^ 

[0130] ^ a^iaswsi7--;nc«3;otjs 

[0131] *fc % [^mcjtfts/y nvK^lRISfb*^ 
-Si 3£££>£/£icA£ <*^LT^S£**.£>;ftS. r 

©«&i±^fe**£Kta* - y ->y ^^Rofefittrtic^ift 

[0 13 2] *m«IAt±3IS*^fi*Sr*i*?a* 
(ft*ftk:t± 700-noot:) TiPI»«yi£fr 
alv'y ^ygi^Tftt Wit U 

[0 13 3] teS->y 3vj»iT*R£*4»k3i*JB; 

(Eii 4 (a) ) x\±, fefi^y =2^k^**p*^»* 

[0 13 4] r^*lco^T s 12 l 5 SrJS^TK9H- 

^ 0 015 (a) j±ft4^xa*o*s*s/y 3^kica* 
*nfc»S4^y nyiRn^afflnn (a) zt&x^i&tx 



11) #P?8¥l 1-345767 

[0135] rrTHis (b) [C7Fi*o^^Si»P^ 
3 i tt*£ir>y ^ r^o^F, fefi^yn 

[0 13 6] BP*?, ^JtSft^HlCtoTSIoafcn 

fcfea y =2 >-jk 3 u±^s«3oi:-r^#tcf]^^ 

[0 13 7] r b LT»fcnfcfe4">y 4 
(A) ic^Lfctt*#c18i:fti^-CfcS. -£LT^<D 

lis (a) ic^-f^crut ( 1 2 ) rttttCTcH© 

[oi3 8] rrr*ii*r£tttttt5c*^y^y^ 

r^yy^yv^xSJiJftfts/ynyjKt^sffi (t 

[0139] r H^^yy^+itii^Tt 
6<hftSi#]p P i (b) Srfir^ffl.*r-^^ii5 0 ::t 

15 (C) ) 

[0140] r^ettc^#*^S^t^S«3 oic*t 
Lr^ a B B £/y ^yf3 4^^tc@#^ns^t t , 
yy ayjRo^aaiHttcio^rfefie/y n ^flUc^a* 
i0bott^BS*l84"f-'5^f±se>*v\ BP*?, ST«C 

[oi4i] *jb\ IE i 5 (a) rttfefi^xs^ics: 

Tbfc6-tOS*tft*Sr±tfT^s/^ y >^ + B*lS 

[0142] rSbtWbftfc^Bj^fis/yzzvBi 
(014 (B) ) Wc»fe4^Srtfofcft:^603tefiS/ 

y^yns (014 (a) ) tc»:^Tfeg^ a s B ttrt^>; 

[0 14 3] ^^^Ki^iHt^^fv^^ff (El 

ectron Spin Resonance : E S R) iCiot^tVaS 
O^fcVffi A t 5X10l 7 spins/cm3 £XT (Sf 

[0 14 4] «±^«**&**3aSr^ri-^*38B^^fi 
^y^^JKSr, **JKA^a^ffi#^e a Be/y 3i>- (Cont 



inuous Grain Silicon : CGS) £PfA/tV£. 
[0 14 5] OWjStt#»cBfl^*fca) jfeJCffiWLfc« 

[0 14 6] "T, ^»MO**#«BI*: 1^5f 
[0147] 018 (A) ^#£^*ttr*T,fc"tt£K 

[0148] tt*. fiex^sta^'y f])°=ivm*\7)5 

ffS^Lf:TEM?I («rtS»«) £018 (B) 

icm-to ft*v>Mm.tf!) y ] J ^ymx\±m-mJ7&<vn 

ft&tfbftblc&fctz&frXhv). mis (A) 

[0149] *fc N ^ir^nmmAow^x^^^r^ 

ffl»Ta*Lfc*^OTEM¥3S*iai 9IC*W\ * 
fc, 01 9^iCio^TPoint 1 ^ 3 077^iCfeXLfc¥ 
£&0 2O (A) fc, 2 0 077raiC#*Lfc¥SE£E]2 

0 (B) fC^-f 0 *jb\ 112 0 (A) ftlCioVTIH8-C 
B**bfc«##|g2 0 (B) }C*iS*t£ 0 *fc, Point 

1 \C&tf&n^W£Vgx^?-y (^'ybS 1.7ju m 
0) &0 2O (C) tC^-fo 

[0 15 0] ££>fC, Point 1 <h£<^£f4^Point 2 
<bPoint 3&H^Lfc 0 Point 2^*tl:M2 1 

(A) , 021 (B) , |21 (C) (C, Point 3^0* 
S*£*£0 2 2 (A) , 022 (B) , B22 (C) \C 

[0 15 1] tt*<0*£*tt*lC 

[0152] mum 2] i rti^m^kiflEnfc 
ffHcn ztt£&m%*x&mik'tzmz7FLit. # 



(12) #M^pl 1-345767 

[0153] #*jfi0m±, *-f$«*isa^u-Ko 

[0154] r^$ic N S14^I«tfcottf« 

[0155] C^S6#i 3 ] £&#f 1 T*te*£«il<i: LX 
SsRJRSrffl^SWSr^Lfc^ Si x Ge H (0<x 

<K £F£L<i±0. 05^X^0. 95) T^tU^SSk:^ 

l ~ l 0%^Lfc3i*JK8rffiv^ r i fc^T 
[0 15 6] r^«ift^«i*«ft:JKSrffl^fc*^ N N 

[0157] [5ISfi« 4 ) H#S#J l T ttgS^&ffcgr 
afi"f--5tt«E7cSSr^y ^ y v^£Xglcjo^T^nz 

^yjtm^m^m^Lit. *m%mx&, tmjtm 
o¥v9 y y^xm\cv y^mzm^^ t -b^mxh 

[0 15 8] y>-7c*Srffl^£»g\ SftJ§£*£ffl# 

Wft^ffi^cy >-&8&taU 400-1050°C (£f$L<tt 
600—750 OiSt'C, lmin -20hr (&^#][Ctf:30 
min~3hr) <DiU& fo&&!ttjl.\£ &.\t\ Z<£>iQ&$!M\C 

9 y y&ffin Lfcffl*ic*fe*t5c*^y y ^ y ^^^^ 

£C9T\ S+tJS^OttifltTclSOjftSU 5X10l 7 atoms/cm 

[0159] r 5 LT-/y^y v^xs*»x.fcfe, y 

y^muLtzmm^o^^^m hxm^m^^t 

[0 16 0] ^ h!63»JKi>fc53«l6ftJKSrJefili 

f±\ *mim<ov yjzm\c}:&?y* v yftsi&b^a 
?y5tn\c£z>#y* y v^a^icofflsa*^?,^ 

[0161] mim s i *nMmx\tmmm 1 l 

@BSr»*"fSffi*kittCMOS[e]KSr, h y £ 

^EBSr**f"S**lcj±if*TFT8r*LTV^S. 

[0 16 2] CMOSls!BrtNf'-Y-*/l/STFTiPf- 

^^yuSTFTi*fflMftkifi*^*T^ii^S. c 



mtnmi 1 vim Lfco-c**-*-*. 
[oi6 3] ttz, wmr ft ah-y^^-R^zm 

JbVT7 o l tt£{b3g*B-Cfc*K CMOS@B©^y 

[0 16 4] »b3£i*JK7 0 l±tCHf-^^R7 0 2^ 

f^yR7 0 2i:KWyafS7 0 3 t^1 

v, m7<DwmmthxhrAM^^\ 

[0 16 5] fctc, 7 o 4tt^#tt«f^iR-C4^JSH«6 
&V%Z. 

[0 16 6] 0 5t±7/l'S~£A£fcl±7Vl<' 

[0 16 7] 0 5C0±ICJ±E|pJJK7 0 6 £B 

frSrf-£„ EISJJR7 o 6 tt:^ tr^^lctoTEfSi^rSrfipfc 

[0168] ^[SlSSIBIHx SifilftS« 7 0 7 ± 

o s , ear 7 o 9 simrcxm&^ 

[0 16 9] *LT, ^^<— iz-^WBlSJi&fi 1 

ofc& % %£Ji 7 1 0 Sr»A UTE 7 fc^&fcflfias) 
[0170] *fc N BI7Jc*Lfc«*S*ta!«4^^ 

irMt^r^ r ^ ^ > y ^ xmfeotmzm s tens 

BS-^fb: Lt/ft. EISlc^T* 8 0 l ttHJ&^l l oig 
6. 

[0 17 1] ai/5/^|5]K8 0 5 ttJESiSttfclttTFT-C 

tKB'rt-**:*, -en^^ff^sisiK (^^ey> d 

[0172] tfc, r 5 ur^*ixfcJS*^/Mctt 

WSfiUFPC (Flexible Print Circuit) Si^p 



13) #M¥l 1-345767 

<£>tiF PC 9 ttftltiklR&m&'^frVhZ. 

[0173] [Hffi^j 6 ] -&%ikmv\±%fem 1 tc* L 

[0174] H 9 £*1igSfflffiA'<*7l/(0*g\ y 7 

[0175] Z^tcbb. *HJfiffJ"CttT F T£jW_biC K 
WV*S9 0 2^S&£^-M/&LTio^ *o±v 
7y yfr^Tst 9 0 1 i^BaicfflSbgiSr^i-S. r 

r i *r m d < -f 6 r k ft -aimvh h • 

[0176] ifc N 9 o 3\mmnmkte&j£ty#nm 
vh&. aw**JK9 o 3 1 L*a± 1 To^tti^^ 

[0 17 7] *|l»ff]^lfS«it^ioV^r]i^TFTC0 
WiJ'tcag LfciffiHSrEl 2 3 (A) tc^rf\ 123 
(A) kljo^T, 5 1 HffittJi, 5 2HV-^ 5 3 

5 6t±KV^^«ffi5 4 tB*«lS5 7 tSr»^i- 

[0 17 8] ^Hffif'I^mtt. ®STFTO±^iCfc 
V^T KW V«ffi5 4 5 5 t^MtS 

[0 17 9] Sfc, 0 2 3 (A) SrA-A' 

&mv®wr^tzmc%hh?>mwtmzm2 3 cb) 

TJ^-to *3b\ E12 3 (A) ig]2 3 (B) \a±#m<Dft 

^-Irffl^r^^c ^bic, H2 3 (B) tcf§i^££rffi 
S:3IBlc»»bfcTEM¥>C*EI2 4lc^ 0 
[0180] ro^ic. b«5 3 iS?5c^«*E« 

[0181] *HlfiWc0»^. Kv>f V««5 5 

htz&v&mmm/Mikmmm/T? »/mv>=%m 
&vftzmMte»m*m!&u *o±\c?y y?^*? 

5 5Sr*B/£i-£. 

[0 18 2] ^7 5 5(©^frtC, 

^*tfts*^»«#5 a t Lxmm-f&ov&z, 

[0183] [3tjfiW7] y^r h*«^b 



[0 1 8 4] IS 1 OtCjbVT, 1 lUNft^^STF 
ffi, 1 3ttiflS?TFToy^ hSffiTfc6 0 4^ b«« 

ii~i 3t±y y$tcimmzmuLtcNmx» yy ^ 

y ^y 3>-Srfflv^. 

[0 18 5] Sfcs CMOS@i§TttNf--*^/USTF 
TtCN^^y S/y n^y^ Pft^/HTF 

[oi86] r^tc^-r LxmrnazR^z 

[0187] *ofc*b£tt\ 1 l~l 3^ri 

f&Ltzma-'f vv*-^i 4- 1 6 imtitrth. *t 

RU iTO&&g&1?oT&Jl^y 1M Kl 7-1 9SrB 

^M^yiM Ki 7-1 9 i±y— */Kwy 
[0188] r^kiiM' K^-vi^£ffl^r§ag 

^mmmki-z k&*) &Ln,m c/-*/ 

[0189] ] ^^MTtt^KS^Ro 

^tco^rg] l 6 &ffli^TRW1-£. ti*. S«4 l t 

LT^55s«srffl*i-^. &m\c&ixwti\&mm9<D 

[0190] fttc. #ftWgfR (rwr^^y^ 

v) R4 2SrJg/£-f£. *a«3S*K^*JKtt«B£»C 
VDSWV\ Jftl^iLttti/'>7y (Si 2 H 6 ) & 

[0 19 1] fclC, #£ff^XJ)H4 2<£>*£*fcl8&ff 

*V c V D m \c i 9 y ^^SI4 3 Sr5#$i-£ . 

[0 19 2] $MJ3x.k LTitx y^>- (GeH^ #X 

6. -tLT, 100—300 °CO^m^AX, 20-50mf/cm2 
XWlhX l-50nm (ftffcftkltt: 10 -20nm) £>RJ?£> 



(14) #ffi?^l 1-345767 

[0 19 3] it, ^v^r)^g4 3«^« 

450 "cs^isttTg 

[0194] r 5 LTIS 1 6 (A) 

450-650 t (#f*L<tt 500—550 t) CDinfR 

#^£m\ *ft«a»R4 2&feP B <k£^r£o eoot: 

ft^SL^-S^fc-CfcS. (016 (B) ) 

[0195] *jb\ r^*Sfi{bxSJi7r— ^^r=— 

[0196] r 5 LT# &ftfcfef B ffi£3ifR (m& i/ y 
=»>-R4fctt^y S/y =ryR) 4 4I± SOOtS^feit 

[0 19 7] fclC. *£fiffii»R4 4±\C&ft1-Z#Jl> 
^~£^R£«Rifi7kSJS (H 2 S0 4 : H 2 0 2 = 1 : 1 ) T* 
Rfc£Lfc=SL *SA'>y =2^R4 4JC*tLT^*< <ht*T 

is^a^sg^fflaj: 9 fca^taa (ftSfWKtt soo 

-1050W t^ifc&gxg£*f5. ^UteMT^r^^ 
»3X££KfW4#IS«;W5. (016 (C) ) 

[oi9 8] *Jb\ *^J6Wcoiitce/y ^v^^^fb^ 
v\ -yvu^^^^^^y ^ykmfeo^ftx-hy, z 
[0199] r^sRitesxsiciorsfv^attSr^r'f- 

-5fefitta*R4 5^^*n6, *fc, feasaafR 

4 5±tcttfifti ! 3lxSR:«J:o-CSR»ftR4 6^»^S*l 

ife^R^ Lxmm-fz-kt^mxh&o 

[0 2 0 0] fcfc\ ^yu^^^ARSraLfcSSSR&S 

T 1X1014^ 5Xl0 19 atoms/cn? («:*WlCH 1X10 15 
- lXi0 16 atoms/cm 3 ) <&Wt&X As-? — $ J*tf#fcf 

[0 20 1] Z<Dlt)h, *^|t#P 5 tlfc^ftif 
R 4 5 i/ y 3 >-JK^P <b = ^ AiSi 1 ^^ 

«**nfc*fe^fr#<^ Si x Ge^x (0<X<1 ) 
*n^> ^> y ^ £ ^^*ici£^^**Rtc 

[0 20 2] X^^F, **16W^^»XS*CH*&ft*3S 



(15) 1-345767 



[0 2 0 3] *£JiBAlC£tl£\ ^MjflEtLt^ 

fbvy uy<D&%&$:%±Kzzk&ffl&£hx^z>. 

[0 2 0 4] *fc, * fetCEJ 1 6 (C) tC^LfcjR&g 

jftifcttiB. Bn-feia 1 6 (b) icmi,itim<Difk&i/v 

&H7uC^*. El l 6 (C) ©I 

[0 2 0 5] *iBHAJt. £Ko^Tl3tf3IJ6ffj 

^tv#^<ot\ ^isa^fias-r s cutoff b&mmc 

ioT4 Cfc£#J £/ y =2 yj%*<D&W\c £ £ <t r £ # *: 

[0206] ^ifiW^xSSraiffi-f-^r 

[0207] jfcjb\ *fefi^?a*«±^ta*in, «*w 

tCtt 800— 1050t:( #£L<tt 850—900 t) 

[0 2 0 8] {fot, x^-^y i&ffiSO 

©»SRtt&#JtL-t 1050 W»4LV\ fcfc 
U y^-^^^afe^ 930-940 ttfc^OT, £ 

[0209] *fc, «*ra#ia«j±»k'it#[a*'r*)^ 

Wbtt#H*i:i--S*^ K?>fK* (o 2 ) #H«, * 

syH* (0 2 + H 2 ) ^y^Tt^^t^B 

« (o 2 +hci « cov^n^i*t*nFfSv\ 
[0210] mc s ^a^y^t^«%~c^Mm^n 

ok, ^*#y7tm<n#y*»yyib&\ziQ&&&& 

GeCl 4 ^flSTIfc^Sft*. Z<Dlttb, fc^MM©'>*^ 

[021 i] *jb\ *|l««rtteoif©l81i6Wifca* 



[0 2 12] [^Jfifl&J 9 ] #ffi3SWOTFTHHK«lC 

W£S t i LT#J^ I/O ^ 

£fc*^ W&&isy^y%m^frMOSFZT\cm9ct 

[0 2 13] (1) TFT^X^T yf-y^ttlg C^/ 

z/BfrV&Mfcs Nf-^^TFT&^tfPf-^/t/ 
ST F T i t }C60-100mV/decade (ftS#3tCti:60-85mV 
/decade ) iyh£^o 

(2) TFT^ft^aa^tBWi: 4 S 

(AipE) ^ Nf--Y^^STFTT*200 -650cm 2 /Vs 
(f**WfCH2S0 -300cm 2 /Vs ) N Pf-^/L/^TFT 
TlOO -300cm 2 /Vs (f^*6*J*C ttlSO -200cm 2 /Vs ) £ 

(3) TFT©Kfi«JE<©*iS!i:?SSL$v>tt*i£ (V 
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